This article measures the magnitude of the role livestock activities play in urban
Introduction
The African continent is in the midst of significant demographic, economic, technological, environmental, and sociopolitical transitions. Urbanization is an underlying component of this change: in 2011, fifty-two African cities exceeded one million inhabitants and the global share of African urban dwellers is projected to rise from 11.3 percent in 2010 to 20.2 percent in 2050, or from 400 million to 1.26 billion. 1 Rapid urbanization is associated with a variety of challenges related to employment, public health, environmental concerns, and food security issues. Raising crops and livestock offers urban and peri-urban dwellers opportunities to address some of those challenges by generating employment at the farm level and along the value chain. Urban agriculture also provides fresh food for self-consumption and for sale in urban markets and contributes to greener cities. 2 Within urban and peri-urban agriculture, livestock farming plays an important role. A cross-country analysis of nationally representative datasets from twelve developing countries reports that between 5 and 33 percent of rural households depend on livestock for their livelihoods. 3 One study finds that in Tanzania about 22 percent of urban households owns some animals, and another report finds that in Niger about 37 percent of urban households owns animals. 4 The literature on owning livestock in urban areas focuses on two major strands. Some studies portray the varieties of urban livestock production systems, while others address specific issues along the livestock value chain, such as feed and animal health issues. In contrast, our research aims to understand the role of livestock in urban and peri-urban areas by assessing the magnitude of this phenomenon in the urban context and measuring how it contributes to the livelihoods of urban dwellers. The analysis was carried out using the Niger National Survey on Living Conditions and Agriculture, which was implemented by the government of Niger. 5 This survey measures living standards for both rural and urban areas with a specific focus on agriculture, including livestock owning. This article is innovative in two respects: it builds on a dataset that is representative of the urban population and it targets the relationship between livestock ownership and livelihood. The literature on livestock owning in urban areas often relies on datasets that do not claim to be representative for urban areas and tends to focus on specific issues related to livestock production, such as food safety or environmental degradation, without exploring the livestock-livelihood nexus. 6 
Livestock Ownership in Rural Areas: A Review
Urban and peri-urban households own farm animals for a variety of reasons. Owning livestock contributes to food security, income and employment generation, savings, insurance, and social status. Animals can be easily converted into cash to cover major or unexpected expenditures, such as school and medical fees. Owning livestock requires less land than crop agriculture or no land at all for some production systems and is compatible with the growing demand for land for housing. Urban livestock can be fed on household waste, weeds and grass from public parks and roadside hedges, and crop residues from markets and urban agriculture. Thus, these animals generate value from resources that would otherwise remain unexploited. There is also scattered evidence that vulnerable groups, such as members of female-headed households, children, widows, and people with little education, often engage in urban and peri-urban owning livestock. 7 Urbanization is associated with an increased demand for animal protein, including meat, milk, eggs, and other livestock products. These factors provide opportunities for poor urban and peri-urban livestock keepers to derive additional benefits from their animals, including the possibility of exiting poverty.
Urban and peri-urban livestock ownership is also characterized by weaknesses and constraints. Livestock compete for water resources with humans. Because the availability of land and feed in urban areas is limited, households generally raise small ruminants such as goats and sheep, own poultry (chicken and ducks), and/or raise rabbits. These activities generally take place on a small scale and do not significantly contribute to livelihoods. In addition, about 70 percent of emerging human diseases are of animal origin, and animal health in urban areas is often poor due to inadequate husbandry practices that generate major public health risks. Disposing of animal waste exacerbates the human waste disposal problem and can contribute to environmental degradation.
A first strand of the literature describes and/or classifies urban and peri-urban livestock production systems. 8 Maeen-ud-Din and Babar provide a detailed description of livestock farming in the peri-urban areas of Faisalabad, Pakistan. 9 Their study, which differentiates farmers by herd structure and land owned, looks at the production and sale of milk and surveys the major constraints on production, including limited availability of fodder and feed, limited access to animal health services, and inadequate credit and marketing facilities. A study of three West African cities-Kano, Nigeria; Bobo Dioulasso, Burkina Faso; and Sikasso, Mali-conducted an analysis of peri-urban livestock production strategies. 10 Researchers collected household data in these locations and investigated feeding and marketing strategies. In another study, researchers interviewed livestock owners in seventy-five households in Enugu Urban, Nigeria, and gathered data on animal species. 11 In another study, researchers randomly chose 120 livestock owners in Kampala city parishes to study major constraints to livestock productivity; they found that access to feed was the most significant. 12 A second strand of the literature looks at specific elements along the livestock value chain. For example, one study scrutinized the feeding strategies that farmers who deal with feed scarcity in Kampala, Uganda, have adopted.
13 It looked at how livestock keepers changed the feed they used based on availability and cost, how they purchased feed ingredients in bulk, how they used crop/food waste, how they used foraging on open-access land, and reductions in herd size. An investigation carried out in India on human health issues related to owning livestock focused on contaminated water and occupational health hazards. 14 Another study assessed the quality and safety of meat products in the urban markets of Ibadan, Nigeria. 15 Cheng and Changbin have studied the growing demand for milk quantity and health safety issues in urban China. 16 Desissa and colleagues studied the level of Staphylococcus contamination in milk marketed informally and in milk collection centers in Debre-Zeit, Ethiopia. 17 
Data
This article draws upon data from the Survey on Living Conditions of Households and Agriculture (SLCHA/Niger) collected by the National Institute of Statistics of Niger from June to December 2011, which includes a specific focus on agriculture. The survey is nationally representative: it includes urban and rural areas and all agricultural and climatic zones. The sample includes 3,265 households, of which 1,202 are urban and 2,063 are rural. The survey tools included a household questionnaire, an agricultural questionnaire, and a community questionnaire.
The SLCHA/Niger includes an expanded module on livestock. Information was collected for livestock ownership by species, subcategorized by indigenous and improved breeds, and by production and husbandry practices such as breeding, housing, feeding, watering, vaccinations, and deworming. Additional data was gathered about production of tradable outputs and nontradable or marginally traded livestock products such as dung and hauling services.
Explorative Livestock Data Analysis

Characteristics of Livestock Owners
Of the 1,202 households located in urban areas of Niger, 34 percent, or 408 households, reported owning one animal or more. The representative urban livestock-owning household has seven members. The household head is fifty years old and in 75.1 percent of cases has little or no formal education (Table 1) .
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In these cases, urban agriculture, including raising crops and livestock, is the main economic activity. In addition, 26.5 percent of livestock-owning households also own some land.
Significant differences exist between urban households that own livestock and those that do not. The former tend to be larger than the latter; this is likely explained by the fact that raising animals requires labor. These households are likely to own larger land parcels that are located closer to the homestead. Members of urban households that own livestock are more likely to be engaged in agriculture as their main occupation and to be less educated than members of households that do not own livestock.
Livestock-owning households are slightly better off than non-livestockowning households, although the difference is not significant. This suggests that at least in urban areas, animal rearing may be correlated with the endowments of the household. One of our central findings is that poorer households are more likely than wealthier households to own livestock. This finding differs from theories that suggest that the likelihood that an urban household will own livestock is lower for less wealthy households ( Figure 1 ). However, this finding is consistent with the evidence in the literature: a comprehensive study carried out using a sample of twelve developing countries found that between 22 and 26 percent of the less wealthy own livestock, compared to 8 and 12 percent of those who are better off. 19 In some cases, however, the very poor, who earn almost all of their income from casual labor, might not own animals because they lack the resources to purchase livestock. 1. * = significant at 10%; ** = significant at 5%; *** = significant at 1%.
2. In West African CFA francs. 
Urban Herds and Flocks
Small ruminants dominate among the livestock species kept in urban areas; about 28 percent of urban households own one or more sheep and/or goats. About 13 percent of urban households owns poultry (mostly chickens) and 7 percent owns cattle. The average herd consists of four cows, four small sheep and/or goats, and ten birds. The median herd size is smaller and consists of two cows, three sheep and/or goats, and seven birds. This suggests an unequal distribution of livestock assets, and in fact, households in the fourth and fifth expenditure quintiles own about 55 percent of all livestock in urban Niger. Herds are never particularly large: households in the top expenditure quintile own on average six cattle, four sheep and/or goats, and slightly more than a dozen birds ( Figure 2 ). This distribution indicates that owning livestock in urban areas is rarely a major business or a major income source for households.
Herd composition also varies with wealth. Poorer households mainly own sheep or goats and poultry, while those in the top expenditure quintile are more likely to own cattle ( Figure 3 and Table 2 ). This is consistent with the theory of the livestock ladder, which suggests that the poorest households mainly own poultry, the slightly less poor own small ruminants and/or pigs, and only the more affluent, in relative terms, own large ruminants. In general, however, households diversify and own animals of different species in order to take advantage of the diverse, often complementary, roles each species can play in reducing the economic vulnerability of the household and increasing its ability to be resilient in the face of economic hardship.
Income from Livestock
All households in the sample we used for this article indicated the major reason for owning livestock. Income generation ranks first for 73 percent of households that own livestock. The rest own animals because they are a source of food, because they are a source of transportation, and because they support other household activities (e.g., the use of dung for fuel) (Figure 4) .
Raising livestock is a major livelihood-supporting activity for the very poor, at least in terms of its contribution to annual income as measured by the sum of agricultural wages, income from crop and livestock activities, and nonagricultural wages, which include salaries from jobs and transfers of money from non-household sources. Figure 5 shows that households in the bottom quintile derive almost 40 percent of their cash income from livestock. Households from the second to the fifth expenditure quintile derive between 20 and 10 percent of their income from livestock. An interesting result, presented in Figure 6 , is that within the same expenditure quintile, households that own livestock in the first three quintiles have a slightly larger income than households that do not own livestock.
Food from Livestock
In rural areas, where markets are imperfect and animal proteins are not readily available for purchase, owning livestock is often positively associated with the consumption of foods from animal sources. The SLCHA/Niger data, however, shows that this correlation does not hold for urban households (Table 3 and Figure 7) . Indeed, the difference between the percentage of those who own livestock and those who do not among those who consume and purchase meat, dairy products, and eggs is negligible and, with the exception of the consumption of eggs, not statistically significant in urban Niger. Results in Figure 7 are consistent with the literature on the impact of urban crop and livestock agriculture on a household's dietary diversity score, which finds insignificant causality between agricultural assets and nutritional status in urban areas. 21 
Multivariate Livestock Data Analysis Methods
This section explores correlations between owning livestock in urban areas and 1) household demographic and socioeconomic characteristics; 2) household income; and 3) household consumption of foods from animal sources. The objective is to identify potential correlates of livestock ownership, focusing on income and the consumption of animal-source foods.
Model 1 explores the determinants of owning livestock in urban areas by regressing a number of demographic and socioeconomic household variables against livestock ownership. We estimated a probit model as follows:
L is a dummy variable indicating, in different regressions, whether the household keeps any livestock, large ruminants, small ruminants, or poultry. H includes a number of household-related variables: household size, age of household head, years of education of household head, dummies related to education level, and gender of household head. S includes socioeconomic variables: amount of land owned, distance of the land from the homestead, dummies for the main source of livelihood, and the household expenditure quintile. R includes dummy variables that account for geographical heterogeneity and e i is the error term.
Model 2 explores the correlation between household income and livestock assets, controlling for a number of other possible income correlates. We estimated an ordinary least squares model as follows: ( 
2) X i = a 0 + a 1 L + a 2 H i + a 3 S + R i + e i
The dependent variable is the log annual household income. The independent variables are livestock ownership, household demographics, and socioeconomic variables. In the specifications for the different models, L represents a simple dummy for livestock ownership; a dummy variable for three different levels of herd sizes (less than 1 tropical livestock unit, or TLU; between 1 and 2 TLU; greater than 2 TLU); and a dummy variable for the species of animals owned, including large ruminants, small ruminants, and poultry. 22 H, S, and R are the same vectors as in model 1.
Model 3 investigates the existence of correlations between livestock ownership and consumption of animal-source food in urban areas. We estimate the following probit model:
The dependent variable is a dummy variable indicating whether the household consumes any animal-based food in the first model specification and any meat, dairy product, or eggs in the second, third, and fourth specifications. The independent variables include the vectors H, S, and R as in the previous models and the variable L (livestock) as described for Model 2. Tables 4, 5 , and 6 present estimated parameters for selected variables of the models for owning livestock, the relationship of owning livestock to income, and consumption of foods from animals.
Results
Households that own land are more likely to own animals, which is not surprising. An implication is that as urbanization progresses and land becomes increasingly scarce, it will be more challenging for urban households to own animals in and around cities. This could be good for the environment and public health, but it will force poorer households to look for other livelihood strategies.
A second finding, which is consistent with the literature, is that maleheaded households are more likely to own cattle, while female-headed households are more likely to own poultry, such as chickens and other domesticated birds, which can be kept easily while undertaking household-related chores (Table 4 ). Table 5 shows results for model 2 on the correlation between annual household income and livestock assets. It demonstrates a positive correlation regardless of how the livestock variable is specified. A notable finding is that while small and medium-size herds are correlated with higher income, this is not the case for larger herds. Households that own more than two tropical livestock units demonstrate a positive but not significant correlation of livestock ownership with household income. A plausible explanation is that only households in the upper quintiles tend to own more than a few animals. For them, livestock is not a major livelihood-supporting asset and is unlikely to be associated with income level. Table 6 presents results for model 3, which targeted correlations between livestock ownership and the consumption of animal source foods. This is an important way that livestock can contribute to nutrition: meat, milk, and eggs are energy dense and are good sources of a number of micronutrients. For urban Niger, there is no evidence of any correlation between livestock ownership and consumption of foods from animals, with the exception of poultry ownership. There are several explanations for this result. First, in some cases, such as for small ruminants, animals are mainly kept as a buffer stock and as a form of savings rather than as a productive asset. 24 Second, the poor who depend heavily on domesticated animals for their livelihoods ( Figure 6 ) often prefer to use the income they earn from selling nutrient-dense animal-based Notes: *, **, *** = significant at 10%, 5%, and 1%, respectively. Numbers in parentheses indicate standard deviation.
foods to purchase staple foods with low-value calories. Furthermore, poultry are largely kept for eggs and not meat purposes: eggs are of low value in local markets and households rarely have enough birds to produce a tray of eggs for sale on a daily basis, so traveling to market to sell a few eggs is not profitable.
Conclusions
Growing crops and owning livestock plays a crucial role in the livelihoods of many urban residents in Sub-Saharan African countries. The importance of these activities for providing food and as a source of extra income is likely to 
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Source: Niger National Survey 2011. Notes: * = significant at 10%; ** = significant at 5%; *** = significant at 1%. Numbers in parentheses indicate standard error. increase given the current increase in urbanization in Africa. The contributions that raising crops activities make to food security, household income, job creation, and gender issues has been well recognized and measured, as have their environmental benefits. In contrast, the impacts of owning livestock in urban areas has been studied less, and the qualitative and quantitative evidence about the extent, magnitude, problems, and potentialities of this economic activity is still limited. The rise in urban livestock production is evident in a number of African countries. About 20,000 urban households in Bamako, Mali, own livestock and thousands more supply them with inputs and other services. In Harare, Zimbabwe, more than one-third of households own some livestock, mainly poultry and rabbits. In Dar-es-Salaam, Tanzania, 74 percent of urban farmers own livestock and urban farming constitutes the second largest source of employment. In Cairo, Egypt, 5 percent of households raise animals, particularly chickens and pigeons. As the number of people living in cities grows rapidly, the share of poor households that depend on informal livelihood strategies will increase and it is likely that owning livestock in urban areas will continue to expand.
Our data shows that in Niger, an average of 40 percent of urban dwellers engage in keeping livestock as a major source of income. There are differences in the rate of participation among income groups, however; a higher percentage of households in the lowest income quintile are engaged in livestock activities. The types of livestock that households own in different income groups also vary; households in the bottom quintile usually own animals of one species, while the better-off households are more likely to have a diversified-though small-herd. The average herd of the households in the latter group is comprised of about 4.1 goats/sheep (median = 3); 3.9 cattle (median = 2); and 10.1 chickens (median = 7). In general, households own mostly small ruminants (preferably goats over sheep) and poultry (usually chickens), as those animals are relatively easy to own and feed. Few households own cattle; those that do are mainly in the higher income quintiles. The regression shows that households with available land are more likely to own animals and that male-headed households are more likely to own cattle and female-headed households are more likely to keep poultry.
Our cross-sectional survey data show that urban households value the possibility of cash income that may derive from owning livestock most highly; 72 percent of the urban livestock keepers in Niger say that income is the number one reason for their livestock activities. The ways livestock activities contribute to household income vary among different income groups. Livestock activities may generate up to 40 percent of the total income for the poorest strata of the population and between 10 and 20 percent for the rest of the households. Regression results highlight that there is a clear correlation between ownership of livestock and income level, regardless of how livestock are measured. Keeping large ruminants seems to have the larger impact on the household income, even though ownership of all types of livestock has a positive correlation with income.
Several studies have pointed out that urban activities related to livestock ownership may make an important contribution to the protein needs of urban population. However, our research shows that both descriptive statistics and regression results demonstrate that there is no significant correlation between livestock ownership and consumption of animal-source foods. The impact that activities related to livestock ownership may have on food security must be studied from a different perspective that focuses on the indirect ways such activities may affect food security. Livestock ownership creates a buffer for households that enables them to cope with economic shocks such as declining wages, family unemployment, increases in the prices of staple goods, and changes in available cash from diverse other sources. Furthermore, raising animals enables households to sell higher-value goods such as eggs, meat, and milk for cash that can be used to pay for school fees or medical expenses and for other purposes.
The potential that ownership of urban livestock may have in terms of food security does not seem to have been fully exploited. There are systemic reasons, including the absence of appropriate laws to regulate land tenure and property rights and the structure of urban food markets. In addition, problems related to waste disposal and access to credit make practicing urban livestock more difficult. This topic must be addressed in development agendas so that urban households can realize increased benefits from owning livestock. It is worth mentioning, though, that negative spillovers related to owning livestock must also be taken into account. Issues such as contamination of the environment, zoonosis, and unsafe products represent serious threats to the sustainable development of livestock ownership in urban settings.
